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The American Society for Microbiology was originally founded in 1899 as the Society ofAmerican Bacteriologists. The transitionfrom "bacteriology" to "microbiology" andfrom an emphasis on the identity of the membership (bacteriologists) to an emphasis on the discipline (microbiology) was a contentious one that occurred in several steps. This article reviews the history and events that accompanied this development.
The professional society now known as the American Society for Microbiology (ASM)C called itself the Society of American Bacteriologists (SAB) from 1899 until 1960. Although many members of SAB studied non-bacterial life forms, for decades they were comfortable calling themselves bacteriologists. How did the term "bacteriology" come to stand for all of microbiology in America? It is argued that this scientific synecdoche was based on the fact that early bacteriologists distinguished themselves more by the methods they used than by the taxonomic status of the organisms they studied. In addition, at the time SAB was founded, German scientific influences were strong, and the systematics of microscopic life forms were poorly understood. Committees of SAB were instrumental in stabilizing and clarifying bacterial taxonomy. As the profound differences between prokaryotes and eukaryotes were elucidated, it became increasingly difficult to unify the microbiological sciences under the rubric "bacteriology." In changing the name, members of the society had come to agree that "bacteriology" was too restrictive a term to describe the full activities of the profession. Yet It has been said that we are all taxonomists at heart. Certainly, among biologists, there is a strong need to label and categorize our professional interests. Sometimes distinctions are made between applied and fundamental disciplines. Applied biological sciences are subdivided into categories such as agriculture, industry, and medicine. In recent years, the rubric "biotechnologist" has come into vogue, encompassing people in all three of these areas who use the new molecular tools of genetic engineering, immunology, genomics, and such. The fundamental biological sciences are also divided up in various ways. Traditionally, the kind of organism studied is the organizational principle of choice: e.g., mycology (the study of fungi); phycology (the study of algae); protozoology (the study of protozoa). Cross-organismal labels based in scientific approach are also used: e.g., ecology, genetics, neurobiology, physiology, and systematics. More recently, hybrid labels are popular: biochemistry, biophysics, molecular biology, environmental science, and so forth.
Microbiology is often defined as "the scientific study of organisms too small to be seen with the naked eye." Viewed in this way, microbiology is a traditional but "artificial" classification based on the minute size of the life forms under study. The formal taxonomic categories span several kingdoms and include archebacteria, eubacteria, microfungi, protozoa, unicellular algae, and viruses; the cognate scientific disciplines are bacteriology, protozoology and virology; and parts of mycology, parasitology, and phycology. When defined in this way, the essential tool of the microbiologist is the microscope. Indeed, the compound microscope is often employed as the defining icon of the microbiological sciences; for example, it was adopted as the new ASM logo in celebration of the Society's centennial (Figure lc) It is thought that such an association will conduce to unification of methods and aims, will emphasize the position of bacteriology as one of the biological sciences, and will bring together workers interested in the various branches into which bacteriology is now ramifying [1, p. 287 Bacteriology, Sedgwick believed, resembled breeding, gardening and agriculture more than disciplines such as ornithology or bryology that defined themselves by the organism they studied. Curiously, he chose beekeeping (apiculture) as a particularly appropriate analogy.
Bacteriology is a kind of microscopic horticulture or apiculture, and its methods, introduced in the first instance by Pasteur for yeasts and twenty years later vastly improved by Koch, are applicable to many bacteria and yeasts -though certainly not equally to all -and also to some other fungi, and, to some extent, to certain algae and protozoa [3, p. 127 ].
This emphasis on methods (the "microscopic horticulture" of Pasteur and Koch) and the sprawling attempt to be inclusive about the targets of study ("many bacteria and yeasts ... some fungi ... certain algae and protozoa") is typical of attempts then and now to define the scope of the field. Segdwick also proposed a definition: "Bacteriology then is a subdivision of microbiology and is conveniently defined as the science of the culturable microorganisms" [3, p. 
SOME ETYMOLOGY
Russell's allusion to a "French idea" speaks to a nationalistic element in the bacteriology/microbiology choice of nomenclature. The terms bacterium and bacteria had been used in two ways by nineteenth century German biologists. Derived from the Greek, bacterium denotes a short rod or stick. In the morphology-based early classification schemes, Bacterium was the genus name for rod-shaped microscopic organisms [6] . By 1872, Ferdinand Cohn was using the term to refer collectively to "the smallest and at the same time the simplest and lowest of all living forms" [7, p. 7] As a discipline, then, early bacteriology was the study of these smallest and simplest living forms. As bacterial taxonomy developed, Bacterium as a generic epithet came to refer to a group of Gram-negative non-spore forming rods (coliforms); however, it was often debased to include all non-spore forming rods. Because of its indiscriminate use, Bacterium was eventually declared a rejected generic name by an international nomenclature committee [8] .
"Microbe" (whence "microbiology") never had precise nomenclatural status; rather, it was coined in France to serve as a general term. During the late 1800s, there was substantial debate as to whether microscopic organisms belonged to the plant or the animal kingdoms. A compromise was offered:
It was at the Paris Academy of the Sciences, on the 11th of March, 1878, that Sedillot took part in one of the probably interminable discussions between the advocates of the Microzoaria and those of the Microphyta and he suggested ... the word microbe, to which it appeared to him that every one could give their assent. ... In fact, the word microbe, which only designates a small living being, decides nothing as to the animal or vegetable nature of the beings in question.... It has been in common use in France for the last four or five years, and may now be regarded as definitively adopted in the French language. The word has not yet been fully introduced into the English and German languages. In order to indicate the organisms which produce diseases, they make use of the word Bacteria, which is only the name of one of the peculiar species assigned to this group ... In this case, the name is generalized and applied to an entire group [9, pp. 4-5].
Sedillot's coinage was based on the Greek terms for "small" and "life;" however, it has been pointed out that "microbiology" is etymologically suspect in several ways. The Oxford English Dictionary notes that the Greek f3ioc is here, as in modern scientific formations generally, used in an incorrect sense: the Greek sense of uiXpop3oac would be "short lived."
Cowan also finds fault with the term and defines microbiology, -ist as:
An unfortunate name for the study of (and those who study) microbes. Microbiology means little biology and little biologist is an appellation that few bacteriologists would appreciate, however much algologists, mycologists and molecular biologists may like the term [10, p. 162 ].
SCIENTIFIC SYNECHDOCHE AND SHIFTING SEMANTICS
Synecdoche is a figure of speech in which the part is named, but the whole is understood (e.g., "wheels" for car, "strings" for violins, cellos, and the like). The founders of SAB had identified themselves as "bacteriologists," a distinctive new category of biologist, and inadvertently reinforced a scientific synecdoche. The reasons for the choice of "bacteriologists" over "microbiologists" for the name of the young society, or whether in fact it was a conscious decision at all, will likely never be known. Certainly the German and French derivation of the words may have reflected some nationalistic biases in the years after the Franco-Prussian War. If so, it is worth noting that most American bacteriologists who took European training went to Germany, not France. Whatever the explanation, from the outset, many authorities were uncomfortable with "bacteriology" as the name of the new discipline, and this discomfort was addressed in several of their early writings. Interpretations tended to fall into two categories: those who automatically assumed that bacteriology was defined by the object of its study (i.e., the taxonomic category called bacteria), and those who recognized that bacteriologists were studying a hodge-podge of microscopic life forms and, therefore, defined bacteriology by its experimental techniques. The authors of the entry in the 11th Edition of the Encyclopedia Britannica fell into the first category.
The minute organisms which are commonly called "bacteria" are also known popularly under other designations e.g., "microbes," "micro-organisms," "microphytes," "bacilli," "micrococci." All these terms, including the usual one of bacteria, are unsatisfactory; for "bacterium," "bacillus," and "micrococcus" have narrow technical meanings, and the other terms are too vague to be scientific. The most satisfactory designation is that proposed by Naegeli in 1857, namely "schizomycetes," and it is by this term that they are usually known among botanists; the less exact term, however, is also used and is retained in this article since the science is commonly known as "bacteriolog." [10, p. 156].
The Encyclopedia evaded the issue by suggesting "schizomycetes" as a better term than "bacteria," but refrained from completing the syllogism and re-naming the discipline "schizomycetology." Writing the same year, C. E. Marshall justified the adoption of "microbiology" for the title of his textbook by emphasizing the taxonomic diversity of the organisms studied by a bacteriological set of methods ("technic"):
... the branch of science commonly recognized as "Bacteriology" has for many years included, besides the bacterial forms, those microorganisms yielding to the same laboratory methods of study and investigations. This is a policy or purpose instituted by Pasteur. It is also the result of investigations and added knowledge, more definite arrangements of available facts, and the highly specialized training required for the work.... In the light of such circumstances, it appears more pertinent to designate this text-book as "Microbiology" ... Primarily the technic of the microbiologist together with, in part, the economic bearing of the subject seems to be the determinant factor of limitation [11, pp. vii, 9] .
Similarly, Robert Buchanan, writing with his wife Estelle, accounted for the synechdochal usage of bacteriology by placing emphasis on methods:
Bacteriology may be defined as that branch of science which treats of the forms, functions and activities of bacteria. The lines of demarcation between the bacteria and the yeasts and molds on the one hand, and certain of the protozoa on the other, are very poorly marked. Furthermore, these latter groups are studied most readily by the methods that have been developed in the bacteriological laboratory. The meaning of the term Bacteriology has, therefore, gradually broadened until now it is generally understood to include a consideration of the true bacteria, the yeasts, the molds, and certain of the protozoa. The word Microbiology is sometimes used in the same sense and possibly may supplant Bacteriology as a more general and appropriate term [12, p. 1].
Robert Buchanan had an unusual gift for nomenclatural issues and was a leading force in the SAB committee that eventually brought a measure of stability to the difficult topic of bacterial taxonomy. When, in 1920, this SAB Committee issued its final report on bacterial classification [13] , much of the nomenclature it included was based on a series of ten papers Buchanan had published between 1916 and 1918 [see 14 for exact citations]. SAB was also active in the support of Bergey's Manual - [15] , a reference guide ultimately adopted internationally for the classification of bacteria. A review of these massive taxonomic efforts is beyond the scope of this essay; it suffices to say that as the comprehension of bacterial taxonomy became more exact, and the vast differences among viruses, prokaryotes, and eukaryotes became more apparent, the intellectual justification for calling all microbiologists "bacteriologists" became more difficult to sustain. Simultaneously, as times changed, SAB Jubilee, Bacteriological Reviews was described as "devoted to the publication of reviews and monographs dealing with the broadest possible aspects of microbiology" [17, p. 3] . Nevertheless, the continuing semantic contradiction irked many scientists of the time. Bacteriological Reviews became Microbiological Reviews in 1977; a leading advocate for change was S. Bartnicki-Garcia, a fungal physiologist anxious to highlight the large number of non-bacterial topics reviewed in the journal. More recently, the editors of Microbiological Reviews felt their name might again be "too restricted," and in 1997, the journal changed its name to Microbiology and Molecular Biology Reviews, reflecting the fact that "molecular biology had become an indispensable tool to studies on microorganisms, as microorganisms had long been to the development of molecular biology" [18, Nowadays, the distinctions between microbiology and the other rubrics biologists use to describe themselves have blurred even more. The methods of microbiology have been so widely adopted across the biological sciences, especially by those who call themselves "molecular biologists," that some people fear that microbiology itself is in danger of losing its identity. Contemporary biologists regularly model the mammalian cell as a "microbe" and study microbial colonies as "multicellular organisms."
The study of microscopic organisms is thriving, as are the experimental techniques developed by microbiologists. Arguably the most flourishing of the professional societies in biology, SAB/ASM and the discipline it represents, have retained their vigor for over a century. The history of the Society demonstrates a successful effort to maintain a "big tent" definition of the science. Microbiology is of fundamental importance to all the biological sciences. As a professional organization, ASM/SAB both echoes and establishes scientific priorities. The study of microbes continues to play a fundamental role in the study of life. In Joshua Lederberg's felicitous phraseology in the Introduction to the Encyclopedia of Microbiology, microbes are "the canonical substrates for many investigations on genes, enzymes, and metabolic pathways" [19 p. vii] . The practices of microbiologists have become the norm for much of biotechnology and molecular biology. Human hormones are now manufactured in microbial "factories;" cell biologists routinely manipulate tissue cultures from multicel-lular plants and animals as if they were microbial colonies; the human genome is being deciphered with yeast artificial chromosomes as a major technical tool. There are so many branches of biology into which microbiology is now ramifying that it is possible that ASM's membership may follow the lead of its quarterly journal and someday become The American Society for Molecular Biology and Microbiology. Whether or not that should happen, the ASM's current mission statement attempts to maintain the Society's "big tent" identity by speaking of "advancing the microbiological sciences." Under this banner the members of ASM continue to be at the forefront of the scientific study of life, and to make crucial contributions to both fundamental and applied biology.
